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Resources Fuel Our Lives
Resources, such as clean water and air, are
commonly taken for granted. We depend 
on water and air to survive. Fossil fuels are
another type of resource, and we depend on
them for energy. However, fossil fuels can
pollute our air and water.

List some other resources that we
depend on and describe how we use them.
Science Journal

Conserving
Resources

Grant Heilman Photography
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Resources Make the following
Foldable to help you organize
information and diagram ideas

about renewable and nonrenewable resources.

Fold a sheet of paper in half length-
wise. Make the back edge about 5 cm
longer than the front edge.

Turn the paper so the fold is on the 
bottom. Then fold in half.

Unfold and cut only the top layer
along the fold to make two tabs.
Label the Foldable as shown.

Make a Concept Map Before you read the
chapter, list examples of each type of natural
resource you already know on the back of the
appropriate tabs. As you read the chapter, add 
to your lists.

Natural Resources

NonrenewableRenewable

STEP 3

STEP 2

STEP 1

What happens when topsoil is
left unprotected?
Plants grow in the top, nutrient-rich layer,
called topsoil. Plants help keep topsoil in place
by protecting it from wind and rain. Try the fol-
lowing experiment to find out what happens
when topsoil is left unprotected.

1. Use a mixture of moist sand and potting
soil to create a miniature landscape in a
plastic basin or aluminum-foil baking pan.
Form hills and valleys in your landscape.

2. Use clumps of moss to cover areas of your
landscape. Leave some sloping portions
without plant cover.

3. Simulate a rainstorm over your landscape
by spraying water on it from a spray bot-
tle or by pouring a slow stream of water
on it from a beaker.

4. Think Critically In your Science Journal,
record your observations and describe
what happened to the land that was not
protected by plant cover.

Start-Up Activities

Preview this chapter’s content
and activities at 
green.msscience.com

Grant Heilman Photography
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Natural Resources
An earthworm burrowing in moist soil eats decaying plant

material. A robin catches the worm and flies to a tree. The leaves
of the tree use sunlight during photosynthesis. Leaves fall to the
ground, decay, and perhaps become an earthworm’s meal. What
do these living things have in common? They rely on Earth’s
natural resources—the parts of the environment that are useful
or necessary for the survival of living organisms.

What kinds of natural resources do you use? Like other
organisms, you need food, air, and water. You also use resources
that are needed to make everything from clothes to cars. Natural
resources supply energy for automobiles and power plants.
Although some natural resources are plentiful, others are not.

Renewable Resources The Sun, an inexhaustible resource,
provides a constant supply of heat and light. Rain fills lakes and
streams with water. When plants carry out photosynthesis, they
add oxygen to the air. Sunlight, water, air, and the crops shown
in Figure 1 are examples of renewable resources. A renewable
resource is any natural resource that is recycled or replaced 
constantly by nature.

■ Compare renewable and
nonrenewable resources. 

■ List uses of fossil fuels.
■ Identify alternatives to fossil 

fuel use. 

Wise use of natural resources is
important for the health of all life
on Earth.

Review Vocabulary
geyser: a spring that emits inter-
mittent jets of heated water and
steam

New Vocabulary

• natural resource

• renewable resource

• nonrenewable resource

• petroleum

• fossil fuel

• hydroelectric power

• nuclear energy

• geothermal energy

Resources

Figure 1 Cotton and wood are
renewable resources. Cotton cloth
is used for rugs, curtains, and
clothing. A new crop of cotton can
be grown every year. Wood is used
for furniture, building materials,
and paper. It will take 20 years for
these young trees to grow large
enough to harvest.

Cotton plants

Tree farm
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SECTION 1 Resources 561

Supply and Demand Even though renewable resources 
are recycled or replaced, they are sometimes in short supply.
Rain and melted snow replace the water in streams, lakes, and
reservoirs. Sometimes, there may not be enough rain or
snowmelt to meet all the needs of people, plants, and animals.
In some parts of the world, especially desert regions, water and
other resources usually are scarce. Other resources can be used
instead, as shown in Figure 2.

Nonrenewable Resources Natural resources that are used
up more quickly than they can be replaced by natural processes
are nonrenewable resources. Earth’s supply of nonrenewable
resources is limited. You use nonrenewable resources when you
take home groceries in a plastic bag, paint a wall, or travel by 
car. Plastics, paints, and gasoline are made from an important
nonrenewable resource called petroleum, or oil. Petroleum is
formed mostly from the remains of microscopic marine organ-
isms buried in Earth’s crust. It is nonrenewable because it takes
hundreds of millions of years for it to form.

What are nonrenewable resources?

Minerals and metals found in Earth’s crust are nonrenewable
resources. Petroleum is a mineral. So are diamonds and the
graphite in pencil lead. The aluminum used to make soft-drink
cans is a metal. Iron, copper, tin, gold, silver, tungsten, and ura-
nium also are metals. Many manufactured items, like the car
shown in Figure 3, are made from nonrenewable resources.

Figure 2 In parts of Africa, fire-
wood has become scarce. People in
this village now use solar energy
instead of wood for cooking.

Figure 3 Iron, a nonrenewable
resource, is the main ingredient in
steel. Steel is used to make cars,
trucks, appliances, buildings,
bridges, and even tires. 
Infer what other nonrenewable
resources are used to build a car.

(t)Solar Cookers International, (bl)Brian F. Peterson/The Stock Market/CORBIS, (br)Ron Kimball Photography
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562 CHAPTER 19 Conserving Resources

Fossil Fuels 
Coal, oil, and natural gas are nonrenewable resources that 

supply energy. Most of the energy you use comes from these fossil
fuels, as the graph in Figure 4 shows. Fossil fuels are fuels formed
in Earth’s crust over hundreds of millions of years. Cars, buses,
trains, and airplanes are powered by gasoline, diesel fuel, and jet
fuel, which are made from oil. Coal is used in many power plants
to produce electricity. Natural gas is used in manufacturing, for
heating and cooking, and sometimes as a vehicle fuel.

Fossil Fuel Conservation Billions of people all over the
world use fossil fuels every day. Because fossil fuels are non-
renewable, Earth’s supply of them is limited. In the future, they
may become more expensive and difficult to obtain. Also, the
use of fossil fuels can lead to environmental problems. For
example, mining coal can require stripping away thick layers of
soil and rock, as shown in Figure 4, which destroys ecosystems.
Another problem is that fossil fuels must be burned to release
the energy stored in them. The burning of fossil fuels produces
waste gases that cause air pollution, including smog and acid
rain. For these reasons, many people suggest reducing the use of
fossil fuels and finding other sources of energy.

You can use simple conservation measures to help reduce
fossil fuel use. Switch off the light when you leave a room and
turn off the television when you’re not watching it. These
actions reduce your use of electricity, which often is produced in
power plants that burn fossil fuels. Hundreds of millions of
automobiles are in use in the United States. Riding in a car pool
or taking public transportation uses fewer liters of gasoline than
driving alone in a car. Walking or riding a bicycle uses even less
fossil fuel. Reducing fossil fuel use has an added benefit—the
less you use, the more money you save.

Observing Mineral
Mining Effects
Procedure
1. Place a chocolate-chip

cookie on a paper plate. 
Pretend the chips are 
mineral deposits and
the rest of the cookie is
Earth’s crust.

2. Use a toothpick to locate
and dig up the mineral
deposits. Try to disturb the
land as little as possible.

3. When mining is completed,
try to restore the land to its
original condition.

Analysis
1. How well were you able to

restore the land? 
2. Compare the difficulty of

digging for mineral deposits
found close to the surface
with digging for those
found deep in Earth’s crust.

3. Describe environmental
changes that might result
from a mining 
operation.

Figure 4 Coal is a fossil fuel.
It often is obtained by strip min-
ing, which removes all the soil
above the coal deposit. The soil
is replaced, but it takes many
years for the ecosystem to
recover. 
Identify the resource that pro-
vided 84 percent of the energy
used in the United States in 1999.

Oil
39%

8%
8%

Coal
22%

Natural
gas

23%

Renewable energy

Nuclear
power

Larry Mayer/Liaison Agency/Getty Images
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Generator
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SECTION 1 Resources 563

Alternatives to Fossil Fuels
Another approach to reducing fossil fuel use is to develop

other sources of energy. Much of the electricity used today
comes from power plants that burn fossil fuels. As Figure 5
shows, electricity is generated when a rotating turbine turns a
coil of wires in the magnetic field of an electric generator. Fossil-
fuel power plants boil water to produce steam that turns the tur-
bine. Alternative energy sources, including water, wind, and
atomic energy can be used instead of fossil fuels to turn tur-
bines. Also, solar cells can produce electricity using only sun-
light, with no turbines at all. Some of these alternative energy
sources—particularly wind and solar energy—are so plentiful
they could be considered inexhaustible resources.

Water Power Water is a renewable energy source that can be
used to generate electricity. Hydroelectric power is electricity
that is produced when the energy of falling water is used to turn
the turbines of an electric generator. Hydroelectric power does
not contribute to air pollution because no fuel is burned.
However, it does present environmental concerns. Building a
hydroelectric plant usually involves constructing a dam across a
river. The dam raises the water level high enough to produce the
energy required for electricity generation. Many acres behind
the dam are flooded, destroying land habitats and changing part
of the river into a lake.

Electricity flows
from the coil into
electrical wires.

Figure 5 Most power plants use
turbine generators to produce elec-
tricity. In fossil fuel plants, burning
fuel boils water and produces
steam that turns the turbine. 

Fast-moving steam,water,
or wind rushes across the
turbine blades.This flow of
energy causes the turbine
blades to turn.

The turning shaft is connected to an electric generator.
A simple generator is a coil of wire that spins inside the
field of a magnet.The turbine shaft spins the coil.The
spinning coil generates electricity.

The turbine blades are
attached to a shaft.
When the blades turn,
so does the shaft.

The turbine blades are
attached to a shaft.
When the blades turn,
so does the shaft.

Energy Oil and natural gas
are used to produce over 
60 percent of the energy
supply in the United States.
Over half of the oil used is
imported from other coun-
tries. Many scientists sug-
gest that emissions from
the burning of fossil fuels
are principally responsible
for global warming. In your
Science Journal, write what
you might do to persuade
utility companies to
increase their use of water,
wind, and solar power.
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Wind Power Wind power is another renewable energy source
that can be used for electricity production. Wind turns the
blades of a turbine, which powers an electric generator. When
winds blow at least 32 km/h, energy is produced. Wind power
does not cause air pollution, but electricity can be produced
only when the wind is blowing. So far, wind power accounts for
only a small percentage of the electricity used worldwide.

Nuclear Power Another alternative to fossil fuels makes 
use of the huge amounts of energy in the nuclei of atoms, as
shown in Figure 6. Nuclear energy is released when billions of
atomic nuclei from uranium, a radioactive element, are split
apart in a nuclear fission reaction. This energy is used to produce
steam that rotates the turbine blades of an electric generator.

Nuclear power does not contribute to air pollution. How-
ever, uranium is a nonrenewable resource, and mining it can
disrupt ecosystems. Nuclear power plants also produce radio-
active wastes that can seriously harm living organisms. Some of
these wastes remain radioactive for thousands of years, and their
safe disposal is a problem that has not yet been solved. Accidents
also are a danger.

Figure 6 Nuclear power plants
are designed to withstand the 
high energy produced by nuclear
reactions. 
Describe how heat is produced in a
nuclear reactor.

1. The containment building
is made of concrete lined
with steel. The reactor 
vessel and steam genera-
tors are housed inside.

6. Water circulates through
the steel reactor vessel to
prevent overheating.

5. The collision splits the atom,
releasing more neutrons, which
collide with other atoms or are
absorbed by control rods. The heat 
produced by these collisions is used
to produce steam.

3. Rods made of radiation-
absorbing material can
be raised and lowered to
control the reaction.

4. A fast-moving neutron
from the nucleus of a
uranium atom crashes
into another atom.

2. The uranium fuel
rods are lowered 
to begin the nuclear
reaction.
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SECTION 1 Resources 565

Geothermal Energy The hot, molten rock that 
lies deep beneath Earth’s surface is also a source of
energy. You see the effects of this energy when lava
and hot gases escape from an erupting volcano or
when hot water spews from a geyser. The heat energy
contained in Earth’s crust is called geothermal energy.
Most geothermal power plants use this energy to pro-
duce steam to generate electricity.

Geothermal energy for power plants is available
only where natural geysers or volcanoes are found. A
geothermal power plant in California uses steam pro-
duced by geysers. The island nation of Iceland was
formed by volcanoes, and geothermal energy is plenti-
ful there. Geothermal power plants supply heat and
electricity to about 90 percent of the homes in Iceland.
Outdoor swimming areas also are heated with geo-
thermal energy, as shown in Figure 7.

Where does geothermal energy come from?

Solar Energy The most inexhaustible source of energy for 
all life on Earth is the Sun. Solar energy is an alternative to fos-
sil fuels. One use of solar energy is in solar-heated buildings.
During winter in the northern hemisphere, the parts of a build-
ing that face south receive the most sunlight. Large windows
placed on the south side of a building help heat it by allowing
warm sunshine into the building during the day. Floors and
walls of most solar-heated buildings are made of materials that
absorb heat during the day. During the night, the stored heat is
released slowly, keeping the building warm. Figure 8 shows how
solar energy can be used.

Figure 7 In Iceland, a geother-
mal power plant pumps hot water
out of the ground to heat buildings
and generate electricity. Leftover
hot water goes into this lake, mak-
ing it warm enough for swimming
even when the ground is covered
with snow.

Figure 8 The Zion National Park
Visitor Center in Utah is a solar-
heated building designed to save
energy. The roof holds solar panels
that are used to generate electric-
ity. High windows can be opened
to circulate air and help cool the
building on hot days. The over-
hanging roof shades the windows
during summer.

(tr)Torleif Svenson/The Stock Market/CORBIS, (bl)Rob Williamson, (br)Les Gibbon/Cordaiy Photo Library Ltd./CORBIS
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566 CHAPTER 19 Conserving Resources

Self Check
1. Summarize What are natural resources?

2. Compare and contrast renewable and nonrenewable
resources. Give five examples of each.

3. Describe the advantages and disadvantages of using
nuclear power.

4. Describe two ways solar energy can be used to reduce
fossil fuel use.

5. Think Critically Explain why the water that is used to
cool the reactor vessel of a nuclear power plant is kept
separate from the water that is heated to produce
steam for the turbine generators.

Summary
Natural Resources

• All living things depend on natural resources
to survive.

• Some resources are renewable, while 
other resources, such as petroleum, are 
nonrenewable.

Fossil Fuels

• Most of the energy that humans use comes
from fossil fuels.

• Fossil fuels must be burned to release the
energy stored in them, which causes air 
pollution.

Alternatives to Fossil Fuels

• Alternatives to fossil fuels include water
power, wind power, nuclear power, geother-
mal energy, and solar energy.

• The Sun provides the most inexhaustible 
supply of energy for all life on Earth.

6. Solve One-Step Equations Most cars in the U.S. are
driven about 10,000 miles each year. If a car can travel
30 miles on one gallon of gasoline, how many gallons 
will it use in a year?

Solar Cells Do you know how a solar-powered calculator
works? How do spacecraft use sunlight to generate electricity?
These devices use photovoltaic (foh toh vohl TAY ihk) cells to
turn sunlight into electric current, as shown in Figure 9. Photo-
voltaic (PV) cells are small and easy to use. However, they pro-
duce electricity only in sunlight, so batteries are needed to store
electricity for use at night or on cloudy days. Also, PV cells
presently are too expensive to use for generating large amounts of
electricity. Improvements in this technology continue to be made,
and prices probably will go down in the future. As Figure 10
shows, solar buildings and PV cells are just two of the many ways
solar energy can be used to replace fossil fuels.

Figure 9 Light energy from the
Sun travels in tiny packets of
energy called photons. Photons
crash into the atoms of PV cells,
knocking electrons loose. These
electrons create an electric current.
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Electric current flows
through the calculator
and back to the PV 
cell to form a complete
circuit.

Light

Free electrons

Layers of
semiconductor

atoms
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green.msscience.com/self_check_quiz
Sean Justice

437-S1-MSS05_G7NA  8/16/04  1:24 PM  Page 566

http://green.msscience.com/self_check_quiz

2004

49.005898



NGS TITLEVISUALIZING SOLAR ENERGY

SECTION 1 Resources 567

POWER PLANTS In California’s
Mojave Desert, an experimental
solar power plant used hundreds
of mirrors to focus sunlight on a
water-filled tower.The steam pro-
duced by this system generates

enough electricity to power
2,400 homes.

ELECTRICITY Photovoltaic (PV) cells turn sunlight
into electric current. They are commonly used to
power small devices, such as calculators. Panels that
combine many PV cells provide enough electricity for
a home—or an orbiting satellite, such as the
International Space Station, below.

INDOOR HEATING South-
facing windows and heat-absorbing
construction materials turn a 
room into a solar collector that 
can help heat an entire building,
such as this Connecticut home.

WATER HEATING Water is
heated as it flows through small
pipes in this roof-mounted solar
heat collector. The hot water
then flows into an insulated tank
for storage.

Sunlight is a renewable energy source that 
provides an alternative to fossil fuels. Solar
technologies use the Sun’s energy in many

ways—from heating to electricity generation.

COOKING In hot, sunny
weather, a solar oven or
panel cooker can be used to
cook a pot of rice or heat
water. The powerful solar
cooker shown below reaches
even higher temperatures.
It is being used to fry food.

▼

Figure  10

▼

▼

▼ ▼

(t)Lowell Georgia/Science Source/Photo Researchers, (cl)NASA, (c)CORBIS, (cr)Sean Sprague/Impact Visuals/PictureQuest, (bl)Lee Foster/Bruce Coleman, Inc., (br)Robert Perron
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568 CHAPTER 19 Conserving Resources

Keeping the Environment Healthy
More than six billion people live on Earth. This large human

population puts a strain on the environment, but each person
can make a difference. You can help safeguard the environment
by paying attention to how your use of natural resources affects
air, land, and water.

Air Pollution
On a still, sunny day in almost any large city, you might see a

dark haze in the air, like that in Figure 11. The haze comes from
pollutants that form when wood or fuels are burned. A pollutant
is a substance that contaminates the environment. Air pollutants
include soot, smoke, ash, and gases such as carbon dioxide, car-
bon monoxide, nitrogen oxides, and sulfur oxides. Wherever cars,
trucks, airplanes, factories, homes, or power plants are found, air
pollution is likely. Air pollution also can be caused by volcanic
eruptions, wind-blown dust and sand, forest fires, and the evapo-
ration of paints and other chemicals.

Smog is a form of air pollution created when sunlight reacts
with pollutants produced by burning fuels. It can irritate the eyes
and make breathing difficult for people with asthma or other
lung diseases. Smog can be reduced if people take buses or trains
instead of driving or if they use vehicles, such as electric cars, that
produce fewer pollutants than gasoline-powered vehicles.

■ Describe types of air pollution.
■ Identify causes of water pollution.
■ Explain methods that can be

used to prevent erosion.

By understanding the causes of pol-
lution, you can help solve pollution
problems.

Review Vocabulary
atmosphere: the whole mass of
air surrounding Earth

New Vocabulary

• pollutant

• acid precipitation

• greenhouse effect

• ozone depletion

• erosion

• hazardous waste

Pollution

Figure 11 The term smog was
used for the first time in the early
1900s to describe the mixture of
smoke and fog that often covers
large cities in the industrial world.
Infer how smog can be reduced in
large cities.

Philippe Renault/Liaison Agency/Getty Images
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SECTION 2 Pollution 569

Acid Precipitation
Water vapor condenses on dust particles in
the air to form droplets that combine to

create clouds. Eventually, the droplets become large enough to fall
to the ground as precipitation—mist, rain, snow, sleet, or hail. Air
pollutants from the burning of fossil fuels can react with water in
the atmosphere to form strong acids. Acidity is measured by a
value called pH, as shown in Figure 12. Acid precipitation has a
pH below 5.6.

Effects of Acid Rain Acid precipitation washes nutrients
from the soil, which can lead to the death of trees and other
plants. Runoff from acid rain that flows into a lake or pond can
lower the pH of the water. If algae and microscopic organisms
cannot survive in the acidic water, fish and other organisms that
depend on them for food also die.

Preventing Acid Rain Sulfur from burning coal and nitro-
gen oxides from vehicle exhaust are the pollutants primarily
responsible for acid rain. Using low-sulfur fuels, such as natural
gas or low-sulfur coal, can help reduce acid precipitation. How-
ever, these fuels are less plentiful and more expensive than high-
sulfur coal. Smokestacks that remove sulfur dioxide before it
enters the atmosphere also help. Reducing automobile use and
keeping car engines properly tuned can reduce acid rain caused by
nitrogen oxide pollution. The use of electric cars, or hybrid-fuel
cars that can run on electricity as well as gasoline, also could help.

Figure 12 Compare these two
photographs of the same statue. The
photo on the left was taken before acid
rain became a problem. The photo on
the right shows acid rain damage. 
The pH scale, shown below, indicates
whether a solution is acidic or basic.

More acidic More basicNeutral

0 1 2 3 4

Acid rain Pure water

5 6 7 8 9 10 11 12 13 14

Measuring Acid Rain
Procedure
1. Collect rainwater by placing

a clean cup outdoors. Do not
collect rainwater that has
been in contact with any
object or organism.

2. Dip a piece of pH indicator
paper into the sample.

3. Compare the color of the
paper to the pH chart
provided. Record the pH 
of the rainwater.

4. Use separate pieces of pH
paper to test the pH of tap
water and distilled water.
Record these results.

Analysis
1. Is the rainwater acidic,

basic, or neutral?
2. How does the pH of the

rainwater compare with 
the pH of tap water? With
the pH of distilled water?

(l)NYC Parks Photo Archive/Fundamental Photographs, (r)Kristen Brochmann/Fundamental Photographs
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570 CHAPTER 19 Conserving Resources

Greenhouse Effect
Sunlight travels through the atmosphere to Earth’s sur-

face. Some of this sunlight normally is reflected back into 
space. The rest is trapped by certain atmospheric gases, as
shown in Figure 13. This heat-trapping feature of the atmos-
phere is the greenhouse effect. Without it, temperatures on
Earth probably would be too cold to support life.

Atmospheric gases that trap heat are called greenhouse
gases. One of the most important greenhouse gases is carbon
dioxide (CO2). CO2 is a normal part of the atmosphere. It is 
also a waste product that forms when fossil fuels are burned.
Over the past century, more fossil fuels have been burned 
than ever before, which is increasing the percentage of CO2
in the atmosphere. The atmosphere might be trapping more 
of the Sun’s heat, making Earth warmer. A rise in Earth’s 
average temperature, possibly caused by an increase in green-
house gases, is known as global warming.

Global Warming Temperature data collected from 1895
through 1995 indicate that Earth’s average temperature
increased about 1°C during that 100-year period. No one is cer-
tain whether this rise was caused by human activities or is a nat-
ural part of Earth’s weather cycle. What kinds of changes might
be caused by global warming? Changing rainfall patterns could
alter ecosystems and affect the kinds of crops that can be grown
in different parts of the world. The number of storms and hur-
ricanes might increase. The polar ice caps might begin to melt,
raising sea levels and flooding coastal areas. Warmer weather
might allow tropical diseases, such as malaria, to become more
widespread. Many people feel that the possibility of global
warming is a good reason to reduce fossil fuel use.

Topic: Global Warming
Visit for Web
links to information about global
warming.

Activity Describe three possible
impacts of global warming. Provide
one fact that supports global warm-
ing and one fact that does not.

green.msscience.com
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Figure 13 The moment you
step inside a greenhouse, you 
feel the results of the greenhouse
effect. Heat trapped by the glass
walls warms the air inside. 
In a similar way, atmospheric
greenhouse gases trap heat
close to Earth’s surface.
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SECTION 2 Pollution 571

Ozone Depletion
About 20 km above Earth’s surface is a portion of the atmo-

sphere known as the ozone (OH zohn) layer. Ozone is a form of
oxygen, as shown in Figure 14. The ozone layer absorbs some of
the Sun’s harmful ultraviolet (UV) radiation. UV radiation can
damage living cells.

Every year, the ozone layer temporarily becomes thinner
over each polar region during its spring season. The thinning of
the ozone layer is called ozone depletion. This problem is
caused by certain pollutant gases, especially chlorofluorocar-
bons (klor oh FLOR oh kar bunz) (CFCs). CFCs are used in the
cooling systems of refrigerators, freezers, and air conditioners.
When CFCs leak into the air, they slowly rise into the atmos-
phere until they arrive at the ozone layer. CFCs react chemically
with ozone, breaking apart the ozone molecules.

UV Radiation Because of ozone depletion, the amount of UV
radiation that reaches Earth’s surface could be increasing.
UV radiation could be causing a rise in the number of skin can-
cer cases in humans. It also might be harming other organisms.
The ozone layer is so important to the survival of life on Earth
that world governments and industries have agreed to stop mak-
ing and using CFCs.

Ozone that is high in the upper atmosphere protects life on
Earth. Near Earth’s surface though, it can be harmful. Ozone is
produced when fossil fuels are burned. This ozone stays in the
lower atmosphere, where it pollutes the air. Ozone damages the
lungs and other sensitive tissues of animals and plants. For
example, it can cause the needles of a Ponderosa pine to drop,
harming growth.

What is the difference between ozone in the upper
atmosphere and ozone in the lower atmosphere?

Mesosphere

Ozone layer

Stratosphere

Troposphere

Earth

Ozone
molecule

Oxygen
molecule

Figure 14 The atmosphere’s
ozone layer absorbs large amounts
of UV radiation, preventing it from
reaching Earth’s surface. Ozone
molecules are made of three oxy-
gen atoms. They are formed in a
chemical reaction between sun-
light and oxygen. The oxygen you
breathe has two oxygen atoms in
each molecule.  
Infer what will happen if the ozone
layer continues to thin.
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Indoor Air Pollution
Air pollution can occur indoors. Today’s buildings are bet-

ter insulated to conserve energy. However, better insulation
reduces the flow of air into and out of a building, so air pollu-
tants can build up indoors. For example, burning cigarettes
release hazardous particles and gases into the air. Even non-
smokers can suffer ill effects from secondhand cigarette smoke.
As a result, smoking no longer is allowed in many public and
private buildings. Paints, carpets, glues and adhesives, printers,
and photocopy machines also give off dangerous gases, includ-
ing formaldehyde. Like cigarette smoke, formaldehyde is a car-
cinogen, which means it can cause cancer.

Carbon Monoxide Carbon monoxide (CO) is a poisonous
gas that is produced whenever charcoal, natural gas, kerosene, or
other fuels are burned. CO poisoning can cause serious illness or
death. Fuel-burning stoves and heaters must be designed to pre-
vent CO from building up indoors. CO is colorless and odorless,
so it is difficult to detect. Alarms that provide warning of a dan-
gerous buildup of CO are being used in more and more homes.

Radon Radon is a naturally occurring, radioactive gas that is
given off by some types of rock and soil, as shown in Figure 15.
Radon has no color or odor. It can seep into basements and the
lower floors of buildings. Radon exposure is the second leading
cause of lung cancer in this country. A radon detector sounds an
alarm when levels of the gas in indoor air become too high. If
radon is present, increasing a building’s ventilation can elimi-
nate any damaging effects.

Geologic radon potential

Low Moderate High

Figure 15 The map shows the
potential for radon exposure in dif-
ferent parts of the United States. 
Identify the area of the country
with soils that produce the most 
radon gas.

Geologic radon potential

Low Moderate High

Air Quality Carbon monox-
ide enters the body through
the lungs. It attaches to red
blood cells, preventing the
cells from absorbing oxygen.
In your Science Journal,
explain why heaters and
barbecues designed for out-
door use never should be
used indoors.

572 CHAPTER 19 Conserving Resources
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SECTION 2 Pollution 573

Water Pollution 
Pollutants enter water, too. Air pollutants can drift into water

or be washed out of the sky by rain. Rain can wash land pollutants
into waterways, as shown in Figure 16. Wastewater from factories
and sewage-treatment plants often is released into waterways. In
the United States and many other countries, laws require that
wastewater be treated to remove pollutants before it is released.
But, in many parts of the world, wastewater treatment is not
always possible. Pollution also enters water when people dump
litter or waste materials into rivers, lakes, and oceans.

Surface Water Some water pollutants poison fish and other
wildlife, and can be harmful to people who swim in or drink the
water. For example, chemical pesticides sprayed on farmland can
wash into lakes and streams. These chemicals can harm the
insects that fish, turtles, or frogs rely on for food. Shortages of
food can lead to deaths among water-dwelling animals. Some pol-
lutants, especially those containing mercury and other metals, can
build up in the tissues of fish. Eating contaminated fish and shell-
fish can transfer these metals to people, birds, and other animals.
In some areas, people are advised not to eat fish or shellfish taken
from polluted waterways.

Algal blooms are another water pollution problem. Raw
sewage and excess fertilizer contain large amounts of nitrogen.
If they are washed into a lake or pond, they can cause the rapid
growth of algae. When the algae die, they are decomposed by
huge numbers of bacteria that use up much of the oxygen in 
the water. Fish and other organisms can die from a lack of oxy-
gen in the water.

Figure 16 Pollution of surface
waters can occur in several ways,
as shown above.

When rain falls on roads and parking
lots, it can wash oil and grease onto
the soil and into nearby streams. 

Rain can wash agricultural pesticides
and fertilizers into lakes, streams, or
oceans.

Industrial wastes are some-
times released directly into 
surface waters.

(l)Jeremy Walker/Science Photo Library/Photo Researchers, (c)John Colwell from Grant Heilman, (r)Telegraph Colour Library/FPG/Getty Images
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Ocean Water Rivers and streams
eventually flow into oceans, bringing
their pollutants along. Also, polluted
water can enter the ocean in coastal
areas where factories, sewage-treatment
plants, or shipping activities are located.
Oil spills are a well-known ocean pollu-
tion problem. About 4 billion kg of oil

are spilled into ocean waters every year. Much of that oil comes
from ships that use ocean water to wash out their fuel tanks. Oil
also can come from oil tanker wrecks, as shown in Figure 17.

Groundwater Pollution can affect water that seeps 
underground, as shown in Figure 18. Groundwater is water 
that collects between particles of soil and rock. It comes from
precipitation and runoff that soaks into the soil. This water can
flow slowly through permeable layers of rock called aquifers. If
this water comes into contact with pollutants as it moves
through the soil and into an aquifer, the aquifer could become
polluted. Polluted groundwater is difficult—and sometimes
impossible—to clean. In some parts of the country, chemicals
leaking from underground storage tanks have created ground-
water pollution problems.

Aquifer

Impermeable rock

Pond
Well

Water table

Precipitation

Stream

Figure 17 In 1996, the oil tanker Sea
Empress spilled more than 72 million kg
of oil into the sea along the coast of
Wales. More than $40 million was spent
on the cleanup effort, but thousands of
ocean organisms were destroyed, includ-
ing birds, fish, and shellfish.

Figure 18 Water from rainfall
slowly filters through sand or soil
until it is trapped in underground
aquifers. Pollutants picked up by
the water as it filters through the
soil can contaminate water wells.
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SECTION 2 Pollution 575

Soil Loss 
Fertile topsoil is important to plant growth. New

topsoil takes hundreds or thousands of years to form.
The Launch Lab at the beginning of this chapter shows
that rain washes away loose topsoil. Wind also blows it
away. The movement of soil from one place to another
is called erosion (ih ROH zhun). Eroded soil that
washes into a river or stream can block sunlight and
slow photosynthesis. It also can harm fish, clams, and
other organisms. Erosion is a natural process, but
human activities increase it. When a farmer plows a
field or a forest is cut down, soil is left bare. Bare soil is
more easily carried away by rain and wind. Figure 19
shows some methods farmers use to reduce soil erosion.

Soil Pollution
Soil can become polluted when air pollutants drift

to the ground or when water leaves pollutants behind
as it flows through the soil. Soil also can be polluted
when people toss litter on the ground or dispose of
trash in landfills.

Solid Wastes What happens to the trash you throw
out every week? What do people do with old refriger-
ators, TVs, and toys? Most of this solid waste is
dumped in landfills. Most landfills are designed to seal
out air and water. This helps prevent pollutants from
seeping into surrounding soil, but it slows normal
decay processes. Even food scraps and paper, which
usually break down quickly, can last for decades in a
landfill. In populated areas, landfills fill up quickly.
Reducing the amount of trash people generate can
reduce the need for new landfills. In no-till farming, soil is never left bare. 

In strip cropping, cover crops are planted
between rows to reduce wind erosion. 

On steep hillsides, flat areas called 
terraces reduce downhill flow. 

Figure 19 The farming methods shown here
help prevent soil erosion. 
Infer why soil erosion is a concern for farmers.

Contour plowing reduces the downhill flow of water. 

(tl)Larry Mayer/Liaison Agency/Getty Images, (tr)ChromoSohm/The Stock Market/CORBIS, (cr)David R. Frazier Photolibrary, (br)Inga Spence/Visuals Unlimited
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Figure 20 Leftover paints, bat-
teries, pesticides, drain cleaners,
and medicines are hazardous
wastes that should not be discarded
in the trash. They should never be
poured down a drain, onto the
ground, or into a storm sewer. Most
communities have collection facili-
ties where people can dispose of
hazardous materials like these.

Hazardous Wastes Waste materials that are harmful to
human health or poisonous to living organisms are hazardous
wastes. They include dangerous chemicals, such as pesticides,
oil, and petroleum-based solvents used in industry. They also
include radioactive wastes from nuclear power plants, from hos-
pitals that use radioactive materials to treat disease, and from
nuclear weapons production. Many household items also are
considered hazardous, such as those shown in Figure 20. If these
materials are dumped into landfills, they could seep into the
soil, surface water, or groundwater over time. Hazardous wastes
usually are handled separately from trash. They are treated in
ways that prevent environmental pollution.

What are hazardous wastes?

Summary
Air Pollution and Acid Precipitation

• Vehicles, volcanoes, forest fires, and even wind-
blown dust and sand can cause air pollution.

• Acid rain washes nutrients from the soil, which
can harm plants.

Greenhouse Effect and Ozone Depletion

• CO2 is a greenhouse gas that helps warm Earth. 

• The ozone layer protects life on Earth. 

Indoor Air Pollution, Water Pollution, Soil
Loss, and Soil Pollution

• Pollutants can build up inside of buildings. 

• There are many sources of water pollutants.

• Wind and rain can erode bare soil.

• Pollutants in soil decay more slowly than in air.

Self Check
1. List four ways that air pollution affects the environment.

2. Explain how an algal bloom can affect other pond 
organisms.

3. Describe possible causes and effects of ozone 
depletion.

4. Think Critically How could hazardous wastes in land-
fills eventually affect groundwater?

5. Solve a One-Step Equation A solution of pH 4 is 
10 times more acidic than one of pH 5, and it is 
10 times more acidic than a solution of pH 6. How
many times more acidic is the solution of pH 4 than 
the one of pH 6?

576 CHAPTER 19 Conserving Resources green.msscience.com/self_check_quiz
(r)Andrew Holbrooke/The Stock Market/CORBIS, (Paint Cans)Amanita Pictures, (Turpentine, Paint thinner, epoxy)Icon Images, (Batteries)Aaron Haupt
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You can create models of Earth with and with-
out heat-reflecting green-house gases. Then,
experiment with the models to observe the
greenhouse effect.

Real-World Question
How does the greenhouse effect influence tem-
peratures on Earth?

Goals
■ Observe the greenhouse effect.
■ Describe the effect that a heat source has

on an environment.

Materials
1-L clear-plastic, soft-drink bottles with tops

cut off and labels removed (2)
thermometers (2)
*temperature probe
potting soil
masking tape
plastic wrap
rubber band
lamp with 100-W lightbulb
watch or clock with second hand
*Alternate materials

Safety Precautions

Procedure
1. Copy the data table and use it to record your

temperature measurements.

2. Put an equal volume of potting soil in the
bottom of each container.

3. Use masking tape to attach a thermometer
to the inside of each container. Place each
thermometer at the same height above the
soil. Shield each thermometer bulb by put-
ting a double layer of masking tape over it. 

4. Seal the top of one container with plastic
wrap held in place with a rubber band.

5. Place the lamp with the exposed 100-W light-
bulb between the two containers and exactly
1 cm away from each. Do not turn on the light.

6. Let the setup sit for 5 min, then record the
temperature in each container.

7. Turn on the light. Record the temperature 
in each container every 2 min for 15 min to
20 min. Graph the results.

Conclude and Apply
1. Compare and contrast temperatures in

each container at the end of the experiment.

2. Infer What does the lightbulb represent in
this experimental model? What does the
plastic wrap represent? 

The Greenhouse Effect

Average the data obtained in the
experiments conducted by all the groups in
your class. Prepare a line graph of these
data. For more help, refer to the Science
Skill Handbook.

LAB 577

Changes in Temperature

 Time Open Container Closed Container
 (min)  Temperature (°C) Temperature (°C)

 0

 2

 4

 6

Do not write in this book.
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Conservation
A teacher travels to school in a car pool. In the school cafete-

ria, students place glass bottles and cans in separate containers
from the rest of the garbage. Conservation efforts like these can
help prevent shortages of natural resources, slow growth of
landfills, reduce pollution levels, and save people money. Every
time a new landfill is created, an ecosystem is disturbed. Reduc-
ing the need for landfills is a major benefit of conservation. The
three Rs of conservation are reduce, reuse, and recycle.

Reduce
You contribute to conservation whenever you reduce your

use of natural resources. You use less fossil fuel when you walk
or ride a bicycle instead of taking the bus or riding in a car. If
you buy a carton of milk, reduce your use of petroleum by
telling the clerk you don’t need a plastic bag to carry it in.

You also can avoid buying things you don’t need. For 
example, most of the paper, plastic, and cardboard used to pack-
age items for display on store shelves is thrown away as soon as the
product is brought home. You can look for products with less
packaging or with packaging made from recycled materials. What
are some other ways you can reduce your use of natural resources?

Reuse
Another way to help conserve natural

resources is to use items more than once.
Reusing an item means using it again without
changing it or reprocessing it, as shown in
Figure 21. Bring reusable canvas bags to the
grocery store to carry home your purchases.
Donate clothes you’ve outgrown to charity so
that others can reuse them. Take reusable plates
and utensils on picnics instead of disposable
paper items.

The Three Rs 
of Conservation

■ Recognize ways you can reduce
your use of natural resources.

■ Explain how you can reuse
resources to promote conservation.

■ Describe how many materials
can be recycled.

Conservation preserves resources
and reduces pollution. 

Review Vocabulary
reprocessing: to subject to a 
special process or treatment in
preparation for reuse

New Vocabulary

• recycling

Figure 21 Worn-out automobile
tires can have other useful purposes.

578

P
au

l A
. 

S
ou

de
rs

/C
O

R
B

IS

437-S3-MSS05_G7NA  8/16/04  1:27 PM  Page 578


2004

106.68251



SECTION 3 The Three Rs of Conservation 579

Recycle 
If you can’t avoid using an item, and if you can’t reuse it, the

next best thing is to recycle it. Recycling is a form of reuse that
requires changing or reprocessing an item or natural resource. If
your city or town has a curbside recycling program, you already
separate recyclables from the rest of your garbage. Materials that
can be recycled include glass, metals, paper, plastics, and yard
and kitchen waste.

How is recycling different from reusing?

Plastics Plastic is more difficult to recycle than other materi-
als, mainly because several types of plastic are in use. A recycle
code marked on every plastic container indicates the type of
plastic it is made of. Plastic soft-drink bottles, like the one
shown in Figure 22, are made of type 1 plastic and are the easi-
est to recycle. Most plastic bags are made of type 2 or type 4
plastic; they can be reused as well as recycled. Types 6 and 7 
can’t be recycled at all because they are made of a mixture of
different plastics. Each type of plastic must be separated care-
fully before it is recycled because a single piece of a different
type of plastic can ruin an entire batch.

Figure 22 Many soft-drink bot-
tles are made of PETE, which is the
most common type of recyclable 
plastic. It can be melted down and
spun into fibers to make carpets,
paintbrushes, rope, and clothing.
Identify other products made out
of recycled materials.

Icon Images
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580 CHAPTER 19 Conserving Resources

Metals The manufacturing industry has been recycling all
kinds of metals, especially steel, for decades. At least 25 percent
of the steel in cans, appliances, and automobiles is recycled steel.
Up to 100 percent of the steel in plates and beams used to build
skyscrapers is made from reprocessed steel. About one metric
ton of recycled steel saves about 1.1 metric tons of iron ore and
0.5 metric ton of coal. Using recycled steel to make new steel
products reduces energy use by 75 percent. Other metals,
including iron, copper, aluminum, and lead also can be recycled.

You can conserve metals by recycling food cans, which are
mostly steel, and aluminum cans. It takes less energy to make a
can from recycled aluminum than from raw materials. Also,
remember that recycled cans do not take up space in landfills.

Glass When sterilized, glass bottles and jars can be reused.
They also can be melted and re-formed into new bottles, espe-
cially those made of clear glass. Most glass bottles already con-
tain at least 25 percent recycled glass. Glass can be recycled again
and again. It never needs to be thrown away. Recycling about
one metric ton of glass saves more than one metric ton of min-
eral resources and reduces the energy used to make new glass by
25 percent or more.

What items are you recycling at home?

Many communities have recy-
cling programs. Recyclable

items may be picked up at the
curbside, taken to a collection
site, or the resident may hire a
licensed recycling handler to pick
them up. What do you recycle in
your home?

Identifying the Problem
This bar graph shows the

recycling rates in the U. S. of six
types of household items for the
years 1990, 1995, and 2000. What are you and your classmates’ recycling rates?

Solving the Problem
For one week, list each glass, plastic, and aluminum item you use. Note which items

you throw away and which ones you recycle. Calculate the percentage of glass, plastic, and
aluminum you recycled. How do your percentages compare with those on the graph?

Recycling Rates of Key Household Items
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Topic: Recycling
Visit for Web
links to information about
recycling bottles and cans.

Activity Write one argument 
in support of a money deposit for
bottles and cans and one argu-
ment against it. Provide data to
support one of your arguments.

green.msscience.com
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SECTION 3 The Three Rs of Conservation 581

Paper Used paper is recycled into paper towels,
insulation, newsprint, cardboard, and stationery.
Ranchers and dairy farmers sometimes use shred-
ded paper instead of straw for bedding in barns
and stables. Used paper can be made into compost.
Recycling about one metric ton of paper saves 17
trees, more than 26,000 L of water, close to 1,900 L
of oil, and more than 4,000 kW of electric energy.
You can do your part by recycling newspapers,
notebook and printer paper, cardboard, and 
junk mail.

What nonrenewable resource(s) 
do you conserve by recycling paper?

Compost Grass clippings, leaves, and fruit and vegetable scraps
that are discarded in a landfill can remain there for decades
without breaking down. The same items can be turned into soil-
enriching compost in just a few weeks, as shown in Figure 23.
Many communities distribute compost bins to encourage resi-
dents to recycle fruit and vegetable scraps and yard waste.

Buy Recycled People have become so good at recycling that
recyclable materials are piling up, just waiting to be put to use.
You can help by reading labels when you shop and choosing
products that contain recycled materials. What other ways of
recycling natural resources can you think of?

Figure 23 Composting is a 
way of turning plant material you
would otherwise throw away into
rich garden soil. Dry leaves and
weeds, grass clippings, vegetable
trimmings, and nonmeat food
scraps can be composted.

Summary
Conservation

• The three Rs of conservation are reduce,
reuse, and recycle.

Reduce

• You can contribute to conservation by reduc-
ing your use of natural resources. 

Reuse

• Some items can be used more than once, such
as reusable canvas bags for groceries. 

Recycle

• Some items can be recycled, including some
plastics, metal, glass, and paper.

• Grass clippings, leaves, and fruit and vegetable
scraps can be composted into rich garden soil. 

Self Check
1. Describe at least three actions you could take to reduce

your use of natural resources.

2. Describe how you could reuse three items people usu-
ally throw away.

3. Think Critically Why is reusing something better than
recycling it?

4. Make and Use Tables Make a table of data of the
number of aluminum cans thrown away in the United
States: 2.7 billion in 1970; 11.1 billion in 1974; 
21.3 billion in 1978; 22.7 billion in 1982; 35.0 billion 
in 1986; 33.8 billion in 1990; 38.5 billion in 1994; 
45.5 billion in 1998; 50.7 billion in 2001.

green.msscience.com/self_check_quiz
Larry Lefever from Grant Heilman
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Model and InventModel and Invent

582 CHAPTER 19 Conserving Resources

Real-World Question
The disappearance of forests in some places on
Earth has made firewood extremely difficult and
expensive to obtain. People living in these
regions often have to travel long distances or sell
some of their food to get firewood. This can be a
serious problem for people who may not have
much food to begin with. Is there a way they
could cook food without using firewood? How
would you design and build a cooking device that
uses the Sun’s energy?

Make the Model
1. Design a solar cooker. In your Science Journal, explain why you

chose this design and draw a picture of it.

2. Write a summary explaining how you will measure the effective-
ness of your solar cooker. What will you measure? How will you
collect and organize your data? How will you present your results?

Goals
■ Research designs for

solar panel cookers or
box cookers.

■ Design a solar cooker
that can be used to
cook food.

■ Plan an experiment to
measure the effective-
ness of your solar cooker.

Possible Materials
poster board
cardboard boxes
aluminum foil
string
wire coat hangers
clear plastic sheets
*oven bags 
black cookware
thermometer
stopwatch
*timer
glue
tape
scissors
*Alternate materials

Safety Precautions 

WARNING: Be careful
when cutting materials.
Your solar cooker will get
hot. Use insulated gloves or
tongs to handle hot objects.

SSlar Cooking

(t)Howard Buffett from Grant Heilman, (b)Solar Cookers International
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3. Compare your solar cooker design to those of
other students. 

4. Share your experimental plan with students in
your class. Discuss the reasoning behind your
plan. Be specific about what you intend to test
and how you are going to test it.

5. Make sure your teacher approves your plan
before you start working on your model. 

6. Using all of the information you have gathered,
construct a solar cooker that follows your 
design.

Test the Model
1. Test your design to determine how well it works.

Try out a classmate’s design. How do the two compare?

Analyze Your Data
1. Combine the results for your entire class and decide which type of solar cooker

was most effective. How could you design a more effective solar cooker, based
on what you learned from this activity?

2. Infer Do you think your results might have been different if you tested your
solar cooker on a different day? Explain. Why might a solar cooker be more use-
ful in some regions of the world than in others?

Conclude and Apply
1. Infer Based on what you’ve read and the 

results obtained by you and your classmates, 
do you think that your solar cooker could boil 
water? Explain.

2. Compare the amount of time needed to 
cook food with a solar cooker and with more 
traditional cooking methods. Assuming plenty 
of sunlight is available, would you prefer to 
use a solar cooker or a traditional oven? 
Explain.

Prepare a demonstration showing 
how to use a solar cooker. Present your
demonstration to another class of students
or to a group of friends or relatives. For more
help, refer to the Science Skill Handbook.

LAB 583
John D. Cunningham/Visuals Unlimited
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Photo/Art ID #

Beauty Plagiarized
by Amitabha Mukerjee

I wandered lonely as a cloud –
Except for a motorboat,
Nary a soul in sight.
Beside the lake beneath the trees,
Next to the barbed wire fence,
There was a picnic table
And beer bottle caps from many years.
A boat ramp to the left,
And the chimney from a power station on the 

other side,
A summer haze hung in the air,
And the lazy drone of traffic far away.

Crimson autumn of mists and mellow fruitfulness
Blue plastic covers the swimming pools
The leaves fall so I can see
Dark glass reflections in the building
That came up
where the pine cones crunched underfoot . . .

And then it is snow
White lining on trees and rooftops . . .
And through my windshield wipers
The snow is piled dark and grey . . .
Next to my driveway where I check my mail
Little footprints on fresh snow —
A visiting rabbit.

I knew a bank where the wild thyme blew
Over-canopied with luscious woodbine
It is now a landfill —
Fermentation of civilization
Flowers on TV
Hyacinth rose tulip chrysanthemum
Acres of colour
Wind up wrapped in decorous plastic,
In this landfill where oxlips grew. . .

Respond to the Reading
1. To plagiarize is to copy without giving

credit to the source. In this poem, who
or what has plagiarized beauty?

2. What do the four verses in the poem
correspond to?

3. Linking Science and Writing Write a
poem that shows how conservation
methods could restore the beauty in
nature.

The poet makes a
connection between

the four seasons of the year and the pollution
and waste products created by human activ-
ity, or civilization. For example, in the spring, a
landfill for dumping garbage replaces a field
of wildflowers. Describing four seasons
instead of one reinforces the poet’s message
that the beauty of nature has been stolen, or
plagiarized.

Understanding
Literature
Cause and Effect Recognizing cause-
and-effect relationships can help you make
sense out of what you read. One event
causes another event. The second event is
the effect of the first event. In the poem,
the author describes the causes and effects
of pollution and waste. What effects do
pollution and the use of nonrenewable
resources have on nature in the poem? 

584 CHAPTER 19 Conserving Resources
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Copy and complete the following concept map using the terms smog, acid precipitation, and 
ozone depletion.

Resources

1. Natural resources are the parts of the
environment that supply materials needed
for the survival of living organisms.

2. Renewable resources are being replaced
continually by natural processes.

3. Nonrenewable resources cannot be replaced
or are replaced very slowly.

4. Energy sources include fossil fuels, wind,
solar energy, geothermal energy,
hydroelectric power, and nuclear power.

Pollution

1. Most air pollution is made up of waste
products from the burning of fossil fuels.

2. The greenhouse effect is the warming of
Earth by a blanket of heat-reflecting gases
in the atmosphere.

3. Water can be polluted by acid rain and by
the spilling of oil or other wastes into
waterways.

4. Solid wastes and hazardous wastes dumped
on land or disposed of in landfills can
pollute the soil. Erosion can cause the loss
of fertile topsoil.

The Three Rs of
Conservation

1. You can reduce your use of natural
resources in many ways.

2. Reusing items is an excellent way to
practice conservation.

3. In recycling, materials are changed in some
way so that they can be used again.

4. Materials that can be recycled include
paper, metals, glass, plastics, yard waste,
and nonmeat kitchen scraps.

CHAPTER STUDY GUIDE 585
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Air Pollution 
Problems

green.msscience.com/interactive_tutor
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Explain the differences in the vocabulary words
given below. Then explain how the words are
related. Use complete sentences in your answers.

1. fossil fuel—petroleum

2. erosion—pollutant

3. ozone depletion—acid precipitation

4. greenhouse effect—fossil fuels

5. hazardous wastes—nuclear energy

6. hydroelectric power—fossil fuels

7. acid precipitation—fossil fuels

8. ozone depletion—pollutant

9. recycle—nonrenewable resources

10. geothermal energy—fossil fuels

Choose the word or phrase that best answers the
question.

11. An architect wants to design a solar house
in the northern hemisphere. For maxi-
mum warmth, which side of the house
should have the most windows?
A) north C) east
B) south D) west

12. Of the following, which is considered a
renewable resource?
A) coal C) sunlight
B) oil D) aluminum

Use the photo below to answer question 13.

13. Which energy resource is shown in the
photo? 
A) solar energy
B) geothermal energy
C) hydroelectric energy
D) photovoltaic energy

14. Which of the following is a fossil fuel?
A) wood C) nuclear power
B) oil D) photovoltaic cell

15. Which of the following contributes to
ozone depletion?
A) carbon dioxide C) CFCs
B) radon D) carbon monoxide

16. What is a substance that contaminates the
environment called?
A) acid rain C) pollutant
B) pollution D) ozone

17. If there were no greenhouse effect in 
Earth’s atmosphere, which of the follow-
ing statements would be true?
A) Earth would be much hotter.
B) Earth would be much colder.
C) The temperature of Earth would be 

the same.
D) The polar ice caps would melt.

18. Which of the following can change solar
energy into electricity?
A) photovoltaic cells
B) smog
C) nuclear power plants
D) geothermal power plants
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acid precipitation p. 569
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geothermal energy p. 565
greenhouse effect p. 570
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hydroelectric power p. 563
natural resource p. 560

nonrenewable 
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nuclear energy p. 564
ozone depletion p. 571
petroleum p. 561
pollutant p. 568
recycling p. 579
renewable resource p. 560
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19. Explain how geothermal energy is used to
produce electricity.

20. Infer why burning wood and burning fossil
fuels produce similar pollutants.

Use the photos below to answer question 21.

21. Draw a Conclusion Which would make a bet-
ter location for a solar power plant—a
polar region (left) or a desert region
(right)? Why?

22. Explain why it is beneficial to grow a differ-
ent crop on soil after the major crop has
been harvested.

23. Infer Is garbage a renewable resource? Why
or why not?

24. Summarize Solar, nuclear, wind, water, and
geothermal energy are alternatives to fossil
fuels. Are they all renewable? Why or why
not?

25. Draw Conclusions Would you save more
energy by recycling or reusing a plastic bag?

26. Recognize Cause and Effect Forests use large
amounts of carbon dioxide during photo-
synthesis. How might cutting down a large
percentage of Earth’s forests affect the
greenhouse effect?

27. Form a hypothesis about why Americans
throw away more aluminum cans each
year.

28. Compare and contrast contour farming, terrac-
ing, strip cropping, and no-till farming.

29. Poster Create a poster to illustrate and
describe three things students at your
school can do to conserve natural
resources.
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Use the table below to answer questions 30 and 31.

30. Recycling Rates Make a bar graph of the 
data above. 

31. Bottle Recycling For every 1,000 glass beverage
bottles that are produced, how many are 
recycled?

32. Nonrenewable Resources 45.8 billion
(45,800,000,000) cans were thrown away in
2000. If it takes 33.79 cans to equal one pound
and the average scrap value is $0.58/lb, then
what was the total dollar value of the discarded
cans?

33. Ozone Depletion The thin ozone layer called the
“ozone hole” over Antarctica reached nearly
27,000,000 km2 in 1998. To conceptualize this,
the United States has a geographical area of
9,363,130 km2. How much larger is the “ozone
hole” in comparison to the United States?

34. Increased CO2 Levels To determine the effects of
increased CO2 levels in the atmosphere, scien-
tists increased the CO2 concentration by 70 per-
cent in an enclosed rain forest environment. If
the initial CO2 concentration was 430 parts per
million, what was it after the increase?

Estimated Recycling Rates

 Item  Percent Recycled   

Aluminum cans 60

Glass beverage bottles 31

Plastic soft-drink containers 37

Newsprint 56

Magazines 23
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Record your answers on the answer sheet
provided by your teacher or on a sheet of paper.

1. From what natural resource are plastics,
paints, and gasoline made?
A. coal C. iron ore
B. petroleum D. natural gas

Use the illustration below to answer questions 2–4.

2. What is produced by the mechanism shown
in the illustration?
A. electricity C. petroleum
B. coal D. plastic

3. In which section are the turbine blades
found?
A. A C. C
B. B D. D

4. Which section represents the generator?
A. A C. C
B. B D. D

5. Which of the following is necessary for the
production of hydroelectric power?
A. wind
B. access to a river
C. exposure to sunlight
D. heat from below Earth’s crust

6. With which type of alternative energy are
photovoltaic cells used?
A. hydroelectric power 
B. geothermal energy
C. nuclear energy
D. solar energy

7. Which of the following is a type of air pol-
lution that results when sunlight reacts
with pollutants produced by burning fuels?
A. ozones C. smog
B. acid rain D. UV radiation

Use the photograph below to answer questions 8 and 9.

8. What is the name of the method of farming
illustrated above?
A. contour plowing C. terracing
B. strip cropping D. no-till farming

9. What is the purpose of the method shown
in the illustration?
A. to decrease soil erosion from wind
B. to decrease soil erosion from water flow
C. to decrease acid rain production
D. to increase the return of nutrients to 

the soil
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1

2

4

3

Qualifying Terms Look for qualifiers in a question. Such
questions are not looking for absolute answers. Qualifiers could
be words such as most likely, most common, or least common.

Question 18 The qualifier in this question is possible. This
indicates that there is uncertainty about the effects of global
warming.
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Record your answers on the answer sheet
provided by your teacher or on a sheet of paper.

10. Give one example of a renewable source of
energy and one example of a nonrenew-
able source of energy.

Use the illustration below to answer questions 

11 and 12.

11. What type of alternative energy is the girl
using in the diagram?

12. Name one benefit and one drawback to
using this type of energy for cooking.

13. What are two ways that smog can be
reduced?

14. A group of students collects rain outside
their classroom, then tests the pH of the
collected rain. The pH of the rain is 7.2.
Can the students say that their rain is acid
rain? Why or why not?

15. Why do we depend on the greenhouse
effect for survival?

16. What is the cause of algal blooms in lakes
and ponds?

Record your answers on a sheet of paper.

17. Are renewable resources always readily
available? Explain.

18. What are the possible worldwide effects 
of global warming? What causes global
warming? Why do some people think that
using fossil fuels less will decrease global
warming?

19. A family lives in a house that uses solar
panels to heat the hot water, a wood-
burning stove to heat the house, and a
windmill for pumping water from a well
into a tower where it is stored and then
piped into the house as needed. What
would be the result if there was no sun-
light for two weeks?

Use the illustration below to answer question 20.

20. What does the diagram represent?

21. Explain how different kinds of plastics are
recycled.

Neutron
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